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DESCRIPTION OF K-20 COLD-FRABPING SYSTEM
| I P
UNCLASSE:,,

Cold Traps - There are three "always-safe" cold traps which may be used
separately or in parallel. These are cooled during the trapping opera-
tion by the admission of liquid freon-12 into 1" phosphor copper lines

attached to the ocutside of the cold trap. The removal of heat from the

Description of Equipnment:

>

\3 i ,\L\ ¥, Process gas is assisted by a series of baffles and fins in the trap
‘e dﬁ 3@\'9 which increase the retention time of the gas and bring the gas into
?E e W\5§§: 2 more intimate contact with the cooling surfaces., There are four heaters
" ?s\:; (}f \\ on each cold trap--(1) a 120V, 150W nozzle heater which consists of a
\3_; 112\ RN+ calrod wrapped around the inlet head of the shell, (2) a 120V, 200W
ML Al iz insertion heater which is inserted inside of a 13" 0.D. monel tube which
S? OilE |5 extends for two feet and eleven inches into the center of the shell on
24al% 3\|_ the inlet end of the trap, (3) a 460V, 2200W shell heater--(inlet end)
3 c $ which is on the outside of the shell extending from the inlet end to
3 E} ﬁgis £ approximately the center of the shell length, and (4) a 460V, 2000W
ht £ N = shell heater--(outlet end) extending roughly from the center of the trap
2 §§ §:§,§ to the outlet end of the shell.
£ 3 Sy I
s =z % \%_ There are six thermocouples. on each trap in the following locations:
- § > § 5 (1) on the inlet gas line, (2) on the nozzle part of the shell, (3) in
5 2 ; the same tube which contains the insertion heater, (4) at approximately
S = 2 the center of the shell length (nomenclature - shell temperature, inlet

end), (5) about 13 feet from the discharge end of the shell (nomenclature-
shell temperature, outlet end) and (6) on the outlet gas line.

At the lowest point on the inlet end of the shell there is a heated
and insulated drain line installed for the purpose of draining any MFL
oil or for the withdrawal of liquid UFg.

Each cold trap is enclosed in an air tight aluminum housing. This
is necessary because of the unsafe geometry of the trap insulation.
This housing is provided with a drain line and a solenoid valve to
prevent material accumulation in case of UF, leaking into the housing.
Since this would only be possible during the heating cycle and since an
open drain line during the cooling cycle would cause water condensation
in the housing, the solenoid valve on the drain line is set to Open at
%SOOF and to remain open until the valve is reset. The trap tempera-
ture must then drop to -QOOF, cocking the valve, before it will again
open automatically. The valve can be opened manually by pushing the
test button. However, it will remain open only as long as the button
is held in.

The aluminum housing on each trap is insulated with six inches of
rock wool insulation which is enclosed in a second aluminum housing.

ge Gaseous

Each trap is connected at both ends through a rupture disc and
pressure relief valve to a four inch line which remains locked open to
the #1 or #2 surge drums. These rupture dises will rupture at 50 psig
to prevent build up in the tragi abcve this pressure at either end.

RESTRICTED DATA
nt contains restricted data as defined

iomdc Energy Act- of 1946% Its transmittal
i3ciogure of “its.contents in any manner to
an unaudjerize persa§}1§\p;ohibik§d;._;

X& A %, - LS -3

iffusion Plant, Operating Contractor for the US.

Union Carbide Nuclear Company, Oak Rid
Atomic Energy Commission.

Di




Bo

Co

e ————— el
CONT IR E l
= ~

Cold Trap Instrumentations

1. Temperature Controls and Instruments:

The thermocouples mentioned above are tied into a Bristol recording
controller. The nozzle heaters, insertion heaters, shell heaters -
inlet end and shell heaters - outlet end are individually controlled in
K-29 so that if any one of these temperatures exceeds 235°F, the heaters
concerned will be cut off. If any temperature exceeds 250°F, all
heaters will be cut off and a visible and audible alarm will sound. If -
the trap pressure exceeds 30 psig, the output of a O-75 PBM will actuate
a visible and audible alarm and also cut off all heaters.

The trap heaters are controlled by three methods: (1) By the
Bristol recording controller as described above, (2) by percent input
controllers which are set by operations to control the time that the
heaters are on - from O to 60 seconds per minute, and (3) by variac
controllers on each heater which can be set at any desired voltage
to the heaters, '

2, Pressure Controls and Instruments:

The pressure to the 4" cold trap inlet header is controlled by
two air to open control valves, with a A" by-pass line which can be
used if desired. The trap inlet header pressure is measured by a
0-10 PBM, the output of which goes to a recording controller which
may by set to maintain any desired pressure from O to 10 psia. The
two control valves are one-half and one inch. The one-half inch
valve operates on an output from the controller of 4-10 psig and the

.one inch valve on an output of 9-15 psig.

Each cold trap has a pressure probe on the inlet line which runs
to a 0-5 psia PBM and recorder, a O-25 psia PBM and recorder, and a
0-10 DBM which measures the pressure drop across the trap. The other
side of this DBM is tied into the trap discharge line,

There is a pressureqprobe near the top center of each trap which

is tied into a 0-75 PBM and a PR, This is the PBM which actuates the
heater cut—-out and alarm mentioned in B-l above.

Beach Russ Pumps

l. Description

There are four 50 cfm Beach-Russ pumps and one 250 cfm pump which
may be used singly or collectively. The pumps may be valved so that
they pump into or pull from or by-pass the cold traps. All pumps are
to be filled with MFL oil (maximum permissible quantity= 1 gallon).
The pumps are equipped with strip heaters on the pump bases, oil
separators and mist filters and with calrod heaters on all oil lines.
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The strip heaters on the pump bases and oil separators are automatically
energized when the pumps are shut down and de-energized when the pumps
are started. All other heaters are controlled by mercoids.

Each pump has water coils on the pump jacket through which recir-
culating water is pumped by means of a centrifugal pump tied into the
unit two return line. This water should circulate continously to pre-
vent lines plugging. The water cooling of the 250 CFM pump limits the

assay of material fed to this pump.

A solenoid valve (on the suction line of each pump), which closes
automatically on pump shut-down, prevents "blow-back" of oil to the
pump suction header and trapping system.

One-half inch monel lines and valves have been installed in the
pump suction and discharge headers in order to drain oil from these
lineso

2. Controls and Instrumentation

Two air to open control valves (11" and 2") on the pump suction
header, operated in parallel, regulate the pump suction header at any
desired pressure between zero and five psia. A 0-5 PBM on the downstream
side of these control valves is tied into a pressure recording controller.
The 1" valve operates on 4=10 psig output from the controller and the
2" valve operates on 9-15 psig outpute. :

The pump discharge pressure is measured between the mist filter

.and oil separator by means of a 0-25 PBM and a P.I. The output of this

PBM also goes to a mercoid which is set at 23 psia, %o sound visual
and audible alarms, close the solenoid valve in the pump suction line
and shut down the pump.

Alumina Traps

1. Description

There are two banks of always safe alumina traps consisting of nine
traps per bank. In normal operation all eighteen traps should be used.,
This gives a retention time of two seconds for maximum pumping rate.
Each trap is charged with forty pounds of activated alumina and is
barricaded to prevent inter-reaction during trap removal, which should
be done one trap at a time,

2. Instrumentation

The main inlet and outlet headers to the alumina traps have pres-
sure probes which are tied into a O-1 DBM used to measure the differen-
tial pressure across the traps. There are also compound gauges on the




E,

Go

inlet and outlet lines to each bank of traps.

The inlet temperature to the alumina traps and the outlet tempera-
ture from each bank are recorded on a Bristol recorder. An alarm is
provided to warn of increased temperature. The set point of this alarm
will be determined after the system has been placed in use.

e
0il Bubblers VoT OS2

There are two banks of five oil bubblers each, originally intended
to remove chlorine trifluoride or fluorine from the purge gases before
going to the pumps. However, since the use of hydrocarbon oil in the
system has been found to be impossible, the main block valves to the
bubblers have been closed and tagged. These valves should not be
opened. :

Space Recorder

The space recorder is an instrument designed to monitor the
exhaust gases for UFé as they pass out of the system to atmosphere.
In K-29 the inlet line to the space recorder can is tied into the
outlet line from the air jet. To create a differential pressure and
make it possible to establish a flow and regulated pressure in the
can, there are two outlet lines from the can, either of which may be
used. One line runs to the pump suction header and the other to the
alumina trap inlet line. The pressure in the can is maintained auto-

~matically by a controller, the output of which regulates a control

valve on the inlet line. Can pressure is read on a 0-20 range P.I.

Refrigeration System

For a complete description of this equipment and operation refer
to the operating procedure for the freon-114 recovery unit. A surge
drum has been added to this system to facilitate the control of the
refrigerant flow to the cold traps. Gaseous freon is compressed in
high and low stage compressors to 120 psig, condensed and cooled. The
liquid freon then flows to the gurge drum where partial vaporization
farther cools the liquid to -60°F and reduces the pressure to 5.3 psia.
The liquid enters the drum on the side and drains from the bottom to
the cold traps where it is vaporized partially or completely and flows
back into the top side of the surge drum. The drum contains baffles
which remove any entrained liquid. The vapor is removed from the top
of the drum to the suction of the low stage compressors.

A 0-1 range DBM measures the liquid level in the surge drum. This
is controlled by a float valve in a small drum located just north of
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the surge drum. On the west side of the small drum there is located
a Phillips float control valve. The level in the surge drum is regu-
lated by turning this valves A thermometer is installed in the liquid
outlet from the surge drum. There is a pressure gauge on the surge
drum and the inlet line to each trape.
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